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ÀXRURDFHWDWH GHKDORJHQDVH WR H[DPLQH FKHPLFDOO\ WULJ-
JHUHG UHDFWLRQV D SURRIRISULQFLSOHPHWKRG XVLQJ D FKLS
DVD¿[HGWDUJHWDVZHOODVDQRYHO³interlacing” approach 
WRGDWDDFTXLVLWLRQWLPHSRLQWVUDQJLQJIURPPLOOLVHFRQGVWR







FKURWURQ RQ VXEPLFURQ FU\VWDOV 0XOWLSOH WLPH SRLQWV
ZHUHFROOHFWHGVSDQQLQJDUDQJHIURPPLOOLVHFRQGVWRVHY-
HUDOVHFRQGVSURGXFLQJZHOOUHVROYHGHOHFWURQGHQVLW\PDSV
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HUDO WHFKQRORJLFDO DSSOLFDWLRQV VXFK DV KHDW GLVVLSDWLRQ LQ
VHPLFRQGXFWRUV WKHUPDO WKHUDSHXWLFV YLD LQWHQVHO\ KHDWHG
QDQRÀXLGV DQGZDVWHKHDWHQHUJ\FRQYHUVLRQYLD WKHUPR-
HOHFWULFPDWHULDOV8QGHUVWDQGLQJ WKH HQHUJ\ WUDQVSRUW YLD
ODWWLFHYLEUDWLRQVXQGHUQRQHTXLOLEULXPFRQGLWLRQVSOD\DQ
integral role in the further maturing of these technologies. 






DFWHUL]HHVSHFLDOO\ DWQDQR WRSLFRVHFRQG WLPHVFDOHV5H-
FHQWDGYDQFHVLQH[SHULPHQWDOWHFKQLTXHVDW[UD\V\QFKUR-
WURQ VRXUFHV KDYH HQDEOHG WLPHGHSHQGHQW PHDVXUHPHQWV
RI WKUHHGLPHQVLRQDO VWUDLQ HYROXWLRQ LQ QDQRPDWHULDOV ,Q
SDUWLFXODUH[FLWDWLRQE\DQXOWUDIDVWODVHUCSXPS
DQG%UDJJ










DSSURDFK WKDW KDVEHHQ HPSOR\HG WR FKDUDFWHUL]HXOWUDIDVW
ODWWLFHGLVWRUWLRQVRQDZLGHFODVVRIPDWHULDOV\VWHPV
)LUVW ZH GLVFXVV WKH ODVHU SXPS H[FLWDWLRQ RI ]LQF R[LGH
QDQRFU\VWDOV WRGLUHFWO\ LPDJH WKHSURSDJDWLRQRIDFRXVWLF
SKRQRQV DW QDQRVHFRQG WLPHVFDOHV %\ GLUHFWO\ LPSRUWLQJ
WKHH[SHULPHQWDOO\UHFRQVWUXFWHGQDQRFU\VWDOVWUXFWXUHLQWR
DFRQWLQXXPGHIRUPDWLRQPRGHOZHLGHQWLI\WKHFKDUDFWHU-
LVWLF UHVRQDQWPRGHV H[FLWHG E\ WKH ODVHU SXOVH DQG FKDU-
DFWHUL]H WKHHOHFWULFSRWHQWLDOJUDGLHQWV LQGXFHGDFURVV WKH
SLH]RHOHFWULF QDQRFU\VWDO 6HFRQG ZH FKDUDFWHUL]H WKH
GHIRUPDWLRQPRGHV RI FRUHVKHOO VHPLFRQGXFWRUPHWDO QD-
QRURGVIROORZLQJSXOVHODVHUH[FLWDWLRQRIWKHPHWDOOLFVKHOO
$Q H[SHULPHQWDOO\ LQIRUPHG WKHUPRHOHFWURPHFKDQLFDO
FRQWLQXXPPRGHOHOXFLGDWHV WKHRULJLQRI WKHGHIRUPDWLRQ
PRGHV REVHUYHG H[SHULPHQWDOO\ 7KLUG ZH GHPRQVWUDWH
LQKRPRJHQHRXV HIIHFWV LQ ODWWLFH EUHDWKLQJ DW SLFRVHFRQG
WLPHVFDOHV IROORZLQJ IHPWRVHFRQGSXOVH ODVHU KHDWLQJ RI
bimetal core-shell nanocrystals, using multi-million-atom 
